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GRAPE MEAL YBUG IS ONE OF FOUR PESTS OF CONCERN FOR EXPORT OF CALIFORNIA TABLE
GRAPES TO AUSTRALIA. WHILE THREE OF THE FOUR PESTS ARE CONTROLLED BY TREATMENT
WITH 45% CARBON DIOXIDE FOR 13 DAYSAT 2°C (36°F), GRAPE MEALYBUG (PSEUDOCOCCUS
MARITIMUS) HAS BEEN DIFFICULT TO CONTROL WITH ANY CONTROLLED ATMOSPHERE
TREATMENTSAT LOW TEMPERATURES. THESE RESULTS ARE IN CONTRAST TO RESULTSWITH
OTHER SPECIES OF MEALYBUGS, WHICH HAVE BEEN REPORTED TO BE CONTROLLED BY
MODERATE CONTROLLED ATMOSPHERE CONDITIONS.

TABLE GRAPES ARE ROUTINELY TREATED WITH SULFUR DIOXIDE FOR CONTROL OF
POSTHARVEST DECAY. SULFUR DIOXIDE HAS BEEN SHOWN TO HAVE SOME INSECT CONTROL
ACTIVITY. CARBON DIOXIDE HAS BEEN SHOWN TO ENHANCE THE ACTIVITY OF OTHER
FUMIGANTS, SUCH ASMETHYL BROMIDE. IN FACT, A COMBINATION TREATMENT WITH 6%
CARBON DIOXIDE AND 1% SULFUR DIOXIDE WAS DEVELOPED BY HARRY SHOREY AT
UCRIVERSIDE FOR CONTROL OF BLACK WIDOW SPIDERS ON TABLE GRAPES.

IN OUR WORK WITH GRAPE MEALYBUG, WE DETERMINED MORTALITY OF MEALYBUG
CRAWLERS AFTER A 30 MINUTE EXPOSURE AT 20°C (68°F) TO VARIOUS CONCENTRATIONS OF
SULFUR DIOXIDE. MORTALITY WAS 18, 73 AND 100% FOLLOWING EXPOSURE TO 0.25, 0.50,
AND 0.75% SULFUR DIOXIDE. (THE LEGAL LIMIT FOR APPLICATION OF SULFUR DIOXIDE 1S 1%.)
WHEN THE SULFUR DIOXIDE TREATMENT WAS FOLLOWED BY 12 DAYS OF COLD STORAGE AT
2°C (36°F), MORTALITY INCREASED TO 82 AND 100% FOLLOWING SULFUR DIOXIDE EXPOSURES
OF 0.25 AND 0.50%. WHEN THE 30 MINUTE SULFUR DIOXIDE EXPOSURE (0.25 TO 0.50%) WAS
FOLLOWED BY A CONTROLLED ATMOSPHERE TREATMENT OF 12 DAYSAT 45% CARBON DIOXIDE
AT 2°C (36°F), MORTALITY INCREASED TO 93 TO 96%. MORTALITY FOLLOWING 12 DAYSOF
EXPOSURE TO 45% CARBON DIOXIDE ONLY WAS 36%.

ADDITION OF CARBON DIOXIDE JUST PRIOR TO THE SULFUR DIOXIDE TREATMENT INCREASED
MORTALITY SIGNIFICANTLY AND ALLOWED A LOWER CONCENTRATION OF SULFUR DIOXIDE TO
BE USED. THERE WASNO DIFFERENCE IN MORTALITY BETWEEN 10 AND 20% CARBON DIOXIDE;
HOWEVER, HIGHER CONCENTRATIONS OF CARBON DIOXIDE (UP TO 80%) REDUCED GRAPE
MEALYBUG MORTALITY. LOWER LEVELS OF CARBON DIOXIDE WILL BE TESTED TO DETERMINE
THE LOWER LIMIT NECESSARY FOR MAXIMUM ENHANCEMENT OF MORTALITY.

EARLY WORK WITH VARIOUS LIFESTAGES OF GRAPE MEALYBUG INDICATED THAT THE EGGS
WERE THE MOST RESISTANT LIFESTAGE, FOLLOWED BY CRAWLERS; AND THAT ADULTS WERE
EASIEST TOKILL. ADDITIONAL WORK ON EGGSAND ADULTSISUNDERWAY TO DETERMINE
THEIR RESPONSE TO THESE TREATMENTS.



67-1



